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Characterisation
The as prepared solids were characterized by nitrogen physisorption, X-ray diffraction, electron-microscopy coupled energy dispersive X-ray spectroscopy (SEM-EDX), X-ray photo-electron spectroscopy (XPS) and low energy ion scattering (LEIS). The textural parameters (specific surface area and pore volume), were determined by multi-point nitrogen adsorption/desorption techniques. The corresponding iso-therms were recorded at the liquid nitrogen temperature using a Micromeritics ASAP 2010. The specific surface area was obtained by applying the BET method, whereas the total pore volume was calculated for a relative pressure (P/P 0 ) of 0.997. The temperature programmed X-ray diffractogramms were recorded on a Bruker D8 Advance diffractometer using a Cu K  beam and equipped with a heating plate. The patterns were recorded in the range of 10-80° for 2 (1s integration time; 0.1° steps) and the signals were attributed to the corresponding phases with the help of the JCPDS database. The elemental composition of the solids was determined by energy dispersion X-ray spectroscopy (EDX) using an electron microscope (Hitachi S3600N SEM) equipped with an EDX detector (Thermo Ultra Dry) at an acceleration voltage of 35 kV. The XPS analyses were performed using a Kratos Analytical AXIS Ultra DLD spectrometer. A monochromatic aluminium source (Al Kα = 1486.6 eV) was used for excitation. The analyser was operated in constant pass energy of 40 eV using an analysis area of approximately 700 μm x 300 μm. Charge compensation was applied to compensate for the charging effect occurring during the analysis. The adventitious C 1s (285.0 eV) binding energy (BE) was used as internal reference. Quantification and simulation of the experimental photopeaks were carried out using CasaXPS software. LEIS spectra were measured on a Qtac 100 spectrometer using 3 keV 4 He + scattering. Assuming a sputter yield of 0.1 atoms per He-ion at 5 nA target current, only 1.9 x 10 13 atoms cm -2 were sputtered from the sample surface during the analysis. The catalytic activity was evaluated in a fixed bed coil-reactor placed in an oven. The aqueous solution of allyl alcohol (AllylOH; 7 wt.%) was fed by a diaphragm pump (FINK), whereas the gases were fed via mass-flow controllers (Brooks). Directly after the reactor outlet, the non-reacted ammonia was neutralized by injecting an aqueous solution of acetic acid (17 wt.%) in order to inhibit any ammonia-catalysed polymerization reaction, before finally condensing the products in cold traps at -5 °C (containing 17 wt.% of acetic acid aqueous solution for the same reason). The as-condensed products were analyzed by gas-chromatography (Alltech EC-1000 column, 30 m, 0.52 mm, 1.2 µm film) using a FID detector and helium as a carrier gas. The non-condensed gases were passed through a basic trap (NaOH saturated aqueous solution) for neutralizing hydrocyanide.
Design of experiment approach
We deliberately chose an experimental design approach (DoE) for the optimization of the reaction parameters in order to take into account possible cross-interactions between the parameters as well as to reduce the numbers of experiments to be performed. Today, most scientists optimize the reaction parameters one by one, meaning i.e. first the reaction temperature is optimized (leaving the other parameters constant), than the contact time is optimized (using the previously observed optimum reaction temperature), than the reactant ratio is optimized (using the previously observed optimum reaction temperature and contact time). By this "linear" approach, cross-interactions can be easily overseen. In order to take these cross-interactions between the reaction parameters into account, a large number of experiments are necessary: for three parameter with three levels (i.e. low, medium and high temperature), 3 3 , means 27, experiments are necessary -even without any reproducibility experiment. Thus, for the optimization of the reaction conditions (reaction temperature, NH 3 /AllylOH ratio, contact time), computer assisted experimental design was applied (DesignExpert 5; Box Behnken response surface design). The use of an experimental design allows reducing the number of experiments to 14 experiments in our case -including a reproducibility test (Table  S1 ). 
Predicted performance and reproducibility of the catalytic results at optimized parameters
By using a computer assisted experimental design, we obtained a so called response surface (Figures 4 and 5 in the main article). In our case the latter is based on a quadratic mathematical model as the latter has the highest determination coefficient to fit the experimental points (R²=0.97 vs. 0.82 for a linear model). The corresponding model allows predicting the optimum parameter values to use in order to get highest yield. The asdetermined parameter set was then employed in a three catalytic test and the observed yield was compared to the predicted yield of the model (Table S2) . As already seen from the parameter optimisation using the experimental design, the reproducibility of the catalytic results is acceptably high, which was again confirmed by the repetitive tests under the optimized conditions. Furthermore, the predicted yield in acrylonitrile is 85%, which is close to the value obtained during the catalytic test (81-84% yield). 
